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ࡢ᭷ᶵศᏊ࡟ࣇࣝ࢜ࣛࢫࢱࢢࢆᑟධࡋࠊศᏊ඲యࢆࣇࣝ࢜ࣛࢫ࡞≧ែ࡟ࡍࡿࠋࡇࡢࣇࣝ
࢜ࣛࢫ໬ࡉࢀࡓᇶ㉁࡟ᑐࡋᾮ┦཯ᛂࢆ⾜ࡗࡓᚋࠊ཯ᛂᚋ࡟ࣇࣝ࢜ࣛࢫ⁐፹࡜᭷ᶵ⁐፹࡜
ࡢศ㓄᧯సࢆ⾜࠺ࡇ࡜࡟ࡼࡾࠊࣇࣝ࢜ࣛࢫᒙ࡟ࡣࣇࣝ࢜ࣛࢫࢱࢢࡢ⤖ྜࡋࡓ໬ྜ≀ࡢࡳ
ࡀศ㓄ࡉࢀࠊ᭷ᶵᒙ࡟ࡣ㐣๫࡟⏝࠸ࡓヨ⸆࡞࡝ࡀศ㓄ࡉࢀࡿࠋࡇࡢᡭ㡰ࢆ┠ⓗ≀ࡢ㦵᱁
ࢆᵓ⠏ࡍࡿࡲ࡛⧞ࡾ㏉ࡋࡓᚋࠊ᭱ᚋ࡟ࣇࣝ࢜ࣛࢫࢱࢢࢆ㝖ཤࡋࠊࣇࣝ࢜ࣛࢫ⁐፹࡜᭷ᶵ
⁐፹࡛ศ㓄ࡍࡿ࡜┠ⓗ≀ࡣ᭷ᶵᒙ࡟⛣⾜ࡋࠊ㝖ཤࡉࢀࡓࣇࣝ࢜ࣛࢫࢱࢢࡣࣇࣝ࢜ࣛࢫᒙ
࡟ศ㓄ࠊᅇ཰ࡉࢀࡿࠋࡇࡢᅇ཰ࡉࢀࡓࣇࣝ࢜ࣛࢫࢱࢢࡸศ㓄࡟౑⏝ࡋࡓࣇࣝ࢜ࣛࢫ⁐፹
ࡣ෌฼⏝ࡀྍ⬟࡛࠶ࡿࠋࡲࡓࠊྜᡂࡢ㏵୰࡛ᚓࡽࢀࡿྛ཯ᛂ୰㛫యࡣ㏻ᖖࡢᾮ┦ྜᡂࡢ
㝿࡟⏝࠸ࡿᵝࠎ࡞ศᯒᡭἲ(NMRࠊMSࠊTLC࡞࡝)ࢆࡑࡢࡲࡲ౑⏝ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ ࡇ
ࡢࡼ࠺࡟ࣇࣝ࢜ࣛࢫྜᡂἲࡣࠊ㏻ᖖࡢ᭷ᶵྜᡂ࡟࠾࠸࡚᭱ࡶ᫬㛫࡜ປຊࢆせࡍࡿ࣒࢝ࣛ
ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡞࡝࡟௦⾲ࡉࢀࡿ⢭〇ᕤ⛬ࢆ኱ᖜ࡟⡆␎໬࡛ࡁࡿඃࢀࡓྜᡂᡭἲ࡛
࠶ࡿ࡜ゝ࠼ࡿࠋࡇࡢࣇࣝ࢜ࣛࢫྜᡂἲࢆຠ⋡ⓗ࡟ᐇ㊶ࡍࡿࡓࡵ࡟ࡣࠊ཯ᛂᚋ࡟⾜࠺ࣇࣝ
࢜ࣛࢫ⁐፹࡜᭷ᶵ⁐፹࡜ࡢᾮ̿ᾮศ㓄᧯సࡀ㠀ᖖ࡟㔜せ࡜࡞ࡿࠋ୍⯡࡟ࣇࣝ࢜ࣛࢫ໬ྜ
≀ࡀࣇࣝ࢜ࣛࢫᒙ࡬㧗࠸๭ྜ࡛ศ㓄ࡉࢀࡿࡓࡵ࡟ࡣࠊศ㓄ࡍࡿศᏊࡢࣇࢵ⣲ྵ㔞ࡀ㔜㔞
ẚ࡛࠾ࡼࡑ 40%௨ୖ࡛࠶ࡿࡇ࡜ࡀᮃࡲࡋ࠸ࠋ 
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Scheme 1. ࣇࣝ࢜ࣛࢫྜᡂἲࡢᴫᛕ 
 
ࡇࡢࣇࣝ࢜ࣛࢫྜᡂἲࢆ⏝࠸ࡓ⢾㙐ྜᡂࡢ᭱ึࡢሗ࿌౛࡜ࡋ࡚ࡣࠊCurranࡽ࡟ࡼࡿࢢ
࣮ࣜ࢝ࣝἲࢆ⏝࠸ࡓ஧⢾ྜᡂࡀᣲࡆࡽࢀࡿ[6]ࠋࡋ࠿ࡋ࡞ࡀࡽࠊࣇࣝ࢜ࣛࢫࢱࢢࡢᑟධࢆ
ጞࡵ࡜ࡍࡿྛᕤ⛬ࡢ཰⋡ࡀపࡃࠊࡉࡽ࡟ࢢࣜࢥࢩࣝ໬ࡢ᪉ἲ࡜ࡋ࡚ࢢ࣮ࣜ࢝ࣝἲࢆ⏝࠸
࡚࠸ࡿࡓࡵࠊࡑࡢᛂ⏝⠊ᅖࡀ㠀ኳ↛ᆺࡢ⢾㙐ྜᡂ࡟㝈ᐃࡉࢀࡿ࡞࡝ᵝࠎ࡞ၥ㢟Ⅼࡀṧࡉ
ࢀࡓࠋࡑࡇ࡛ࡑࢀࡽࡢၥ㢟ࢆゎỴࡋࠊࡼࡾᐇ㊶ⓗ࡞⢾㙐ྜᡂἲࡢ㛤Ⓨࢆ┠ᣦࡋ௨ୗࡢ᳨
ウࢆ⾜ࡗࡓࠋ 
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࢔࣑ࢻ㦵᱁ࢆ᭷ࡍࡿࣇࣝ࢜ࣛࢫࢱࢢࢆ⏝࠸ࡓ⢾㙐ྜᡂ 
%ISᇶࢆ⏝࠸ࡓ⢾㙐ྜᡂ
ᡃࠎࡣ Scheme 2 ࡟♧ࡍࡼ࠺࡞ࡑࢀࡲ࡛ሗ࿌౛ࡢ↓࠿ࡗࡓ࢔ࢩࣝᆺࡢࣇࣝ࢜ࣛࢫࢱࢢ
Bfp-OH (1)ࢆ㛤Ⓨࡋ⢾㙐ྜᡂ࡬࡜ᛂ⏝ࡋࡓ[7]ࠋࡇࡢ Bfp-OHࡣㄪ〇ࡀᐜ࡛᫆࠶ࡾࠊࡉࡽ࡟
㏻ᖖࡢ࢔ࢩࣝ⣔ࡢಖㆤᇶ࡜ྠᵝ࡟཰⋡Ⰻࡃ⢾Ỉ㓟ᇶ࡟ᑟධࠊ㝖ཤࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡇ
ࡢ Bfp-OH⏝࠸࡚᳜ࠊ ≀ࡢศ໬ࠊᡂ㛗ᅉᏊ࡜⪃࠼ࡽࢀ࡚࠸ࡿ࢔ࣛࣅࣀ࢞ࣛࢡࢱࣥࣉࣟࢸ
࢖ࣥࡢᵓᡂ⢾㙐࡛࠶ࡿ-(1→6)-࢞ࣛࢡࢺ࣌ࣥࢱ࣮࢜ࢫ(7)ࡢྜᡂࢆヨࡳࡓࠋࡍ࡞ࢃࡕࠊ࢞
ࣛࢡࢺ࣮ࢫㄏᑟయ 2ࡢ㐟㞳ࡢỈ㓟ᇶ 3⟠ᡤ࡟ Bfpᇶࢆᑟධࡋࠊḟ࠸࡛ࢺࣜࢳࣝᇶࢆ㝖ཤ
ࡋ࡚⢾ཷᐜయ 3࡬࡜ኚ᥮ࡋࡓࠋࡑࡢᚋࠊSchmidtἲ[8]࡟ࡼࡿ⢾౪୚య 4࡜ࡢࢢࣜࢥࢩࣝ໬
࠾ࡼࡧ TBDPSᇶࡢ㑅ᢥⓗ㝖ཤࢆ⧞ࡾ㏉ࡋ࡚஬⢾㢮 6ࢆ ᅇࡢ࣒࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕
࣮࡟ࡼࡾ཰⋡ 29% ( 9ᕤ⛬)࡛ᚓࡿࡇ࡜࡟ᡂຌࡋࡓࠋࡑࡢ㝿ࠊྛྜᡂ୰㛫యࡣ FC72࡜᭷
ᶵ⁐፹࡜ࡢᾮ̿ᾮศ㓄࡟ࡼࡾᐜ᫆࡟ศ㞳ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡑࡢᚋࡍ࡭࡚ࡢಖㆤᇶࢆ㝖
ཤࡋࠊ┠ⓗࡢ-(1→6)-࢞ࣛࢡࢺ࣌ࣥࢱ࣮࢜ࢫ 7ࢆຠ⋡ⓗ࡟ྜᡂࡍࡿࡇ࡜࡟ᡂຌࡋࡓࠋ
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9 ᕤ⛬, 29 %
1࣒࢝ࣛ⢭〇  
Scheme 2. Bfpᇶࢆ⏝࠸ࡓ⢾㙐ྜᡂ 

+IEᇶࢆ⏝࠸ࡓ⢾㙐ྜᡂ
ࣇࣝ࢜ࣛࢫ⁐፹࡬ࡢศ㓄ຠ⋡ࢆࡼࡾྥୖࡉࡏࡓ 6ᮏࡢࣃ࣮ࣇࣝ࢜ࣟ࢔ࣝ࢟ࣝ㙐ࢆ᭷ࡍ
ࡿࣇࣝ࢜ࣛࢫࢱࢢ Hfb-OH (6)ࢆ㛤Ⓨࡋࠊ⢾㙐ࡢຠ⋡ⓗ࡞ྜᡂ࡟ᡂຌࡋࡓ[9]ࠋScheme 2࡟
♧ࡋࡓࡼ࠺࡟ Bfpᇶࢆ⏝࠸࡚⢾㙐ྜᡂࢆ⾜࠺ሙྜ࡟ࡣࠊศ㓄᧯సࡢ㝿࡟ࣇࣝ࢜ࣛࢫᒙ࡬
ࡢ㧗࠸ศ㓄ຠ⋡ࢆᚓࡿࡓࡵ࡟」ᩘࡢ⢾Ỉ㓟ᇶ࡟ Bfpᇶࢆᑟධࡍࡿᚲせࡀ࠶ࡗࡓࠋࡋ࠿ࡋ
౛࠼ࡤศᒱᆺࡢ⢾㙐ࢆྜᡂࡍࡿࡇ࡜ࢆ⪃៖࡟ධࢀࡓሙྜ࡟ࡣࠊ」ᩘࡢỈ㓟ᇶ࡟ᑟධ࡛ࡁ
࡞࠸ሙྜࡶ༑ศ࡟⪃࠼ࡽࢀࡿࠋࡑࡢⅬࢆᨵၿࡍࡿࡓࡵ࡟ BfpᇶࢆᨵⰋࡋࠊ⢾Ỉ㓟ᇶ୍⟠
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ᡤ࡟ᑟධࡍࡿࡔࡅ࡛ Bfpᇶࢆ」ᩘಶᡤᑟධࡋࡓሙྜ࡜ྠᵝࡢศ㓄ຠ⋡ࡀᚓࡽࢀࡿࣇࣝ࢜
ࣛࢫࢱࢢ Hfbᇶࢆ㛤Ⓨࡋࡓࠋࡇࡢ Hfbᇶࢆ⏝࠸࡚ Scheme 3࡟♧ࡍࡼ࠺࡟୕⢾ࣞ࣋ࣝࡢ
ྜᡂ࡟ᡂຌࡋࡓࠋࡍ࡞ࢃࡕࠊࡲࡍࢢࣝࢥ࣮ࢫㄏᑟయ 9 ࡢ㐟㞳ࡢ࢔ࣀ࣐࣮Ỉ㓟ᇶࡢࡳ࡟
Hfbᇶࢆᑟධࡋࡓࠋࡘ࠸࡛ TBDPSᇶࡢ㝖ཤ࠾ࡼࡧ Schmidtἲ࡟ࡼࡿࢢࣜࢥࢩࣝ໬ࢆ⧞ࡾ
㏉ࡍࡇ࡜࡛୕⢾ㄏᑟయ 16 ࡬࡜ᑟ࠸ࡓࠋࡇࡢ㝿ࠊHfb ᇶࡢ⤖ྜࡋࡓྛྜᡂ୰㛫య 10㹼16
ࡣ FC-72࡜᭷ᶵ⁐፹࡜ࡢศ㓄᧯సࡔࡅ࡛ᐜ᫆࡟⢭〇ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ
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C8F17
C8F17
O
O
OH
8 (Hfb-OH)
Hfb-OH
17
HF-Pyridine
10;  R =TBDPS
11;  R = H
HF-Pyridine 13;  R =TBDPS
14;  R = H
NaOMe
6 ᕤ⛬, 42 %
1࣒࢝ࣛ⢭〇
TMSOTf TMSOTf
Hfb-OMe
᭷Ẽᒙ
ࣇࣝ࢜ࣛࢫᒙ 
Scheme 3. Hfbᇶࢆ⏝࠸ࡓ⢾㙐ྜᡂ 

ࡉࡽ࡟ࠊࡇࡢ໬ྜ≀ 16 ࡢ Hfb ᇶࡣ㏻ᖖࡢ࢔ࢩࣝᇶ࡜ྠᵝ࡟ࢼࢺ࣒࣓ࣜ࢘ࢺ࢟ࢩࢻฎ
⌮࡟ࡼࡾᐜ᫆࡟㝖ཤ࡛ࡁࠊ཯ᛂᚋࡢ࣓ࢱࣀ࣮ࣝ࡜ FC-72࡟ࡼࡿศ㓄᧯స࡟ࡼࡾࠊ࣓ࢳࣝ
࢚ࢫࢸࣝ (Hfb-OMe) ࡜ࡋ࡚ FC-72 ᒙࡼࡾᅇ཰࡛ࡁࡓࠋ୍᪉ࠊ࣓ࢱࣀ࣮ࣝᒙ࠿ࡽࡣ୕⢾
ㄏᑟయ 17 ࡢ⢒⏕ᡂ≀ࡀᚓࡽࢀࠊࡇࡢ᭱⤊ẁ㝵ࡢࡳࢩࣜ࢝ࢤ࣒ࣝ࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕
࣮࡟ࡼࡗ࡚⢭〇ࡍࡿࡇ࡜࡟ࡼࡾࠊ໬ྜ≀ 17ࢆ 6ᕤ⛬ 42㸣࡛ᚓࡿࡇ࡜࡟ᡂຌࡋࡓࠋ

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ࡲࡓᡃࠊ ࠎࡢࢢ࣮ࣝࣉ࡛ࡣࡇࢀࡽ Bfpᇶࡸ Hfbᇶ௨እ࡟ࡶศᏊෆ࡟࢔࣑ࢻ㦵᱁ࢆ᭷ࡍ
ࡿᵝࠎ࡞ࣇࣝ࢜ࣛࢫࢱࢢࢆ㛤Ⓨࡋࠊࡑࢀࡽࢆ⏝࠸ࡓ⢾㙐ࡸ࣌ࣉࢳࢻྜᡂ࡟ࡘ࠸࡚᪤࡟ሗ
࿌ࡋ࡚࠸ࡿ[10]ࠋ

࢚࣮ࢸࣝ㦵᱁ࢆ᭷ࡍࡿࣇࣝ࢜ࣛࢫࢱࢢࢆ⏝࠸ࡓ⢾㙐ྜᡂ
༢⢾ࣘࢽࢵࢺྜᡂ 
ከࡃࡢኳ↛≀ྜᡂ࡜ྠࡌࡼ࠺࡟ࠊ⢾㙐ྜᡂࡶ⢾౪୚యࡸ⢾ཷᐜయ࡜࠸ࡗࡓࣅࣝࢹ࢕ࣥ
ࣝࣈࣟࢵࢡ(༢⢾ࣘࢽࢵࢺ)ࡢྜᡂ࡜ࠊࡑࢀࡽࢆ⧅ࡂྜࡏࡿ⦰ྜ཯ᛂ(ࢢࣜࢥࢩࣝ໬)࡟ࡑࡢ
ᕤ⛬ࢆศࡅ࡚⪃࠼ࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡲࡓࡇࢀࡲ࡛࡟ᾮ┦ἲࠊᅛ┦ἲࠊࡉࡽ࡟ࡣ๓㏙ࡢࣇ
ࣝ࢜ࣛࢫྜᡂἲࢆྵࡵᵝࠎ࡞㎿㏿⢾㙐ྜᡂἲࡀሗ࿌ࡉࢀ࡚࠸ࡿࡀࠊࡑࡢ࠸ࡎࢀࡶࡀ⦰ྜ
཯ᛂ࡛࠶ࡿࢢࣜࢥࢩࣝ໬ࡢᕤ⛬࡟㝈ᐃࡉࢀ࡚࠾ࡾࠊ༢⢾ࣘࢽࢵࢺ࡟㛵ࡋ࡚ࡣ௒࡞࠾㏻ᖖ
ࡢ᭷ᶵྜᡂ࡛ㄪ〇ࡉࢀ࡚࠸ࡿࡢࡀ⌧≧࡛࠶ࡿࠋᙜ↛ࠊ⢾㙐ྜᡂ඲యࡢຠ⋡໬ࢆ⪃࠼ࡓሙ
ྜࠊࢢࣜࢥࢩࣝ໬ࡔࡅ࡛࡞ࡃ༢⢾ࣘࢽࢵࢺࡶ⡆౽࡟ྜᡂ࡛ࡁࡿᡭἲࡢ☜❧ࡀᚲせ୙ྍḞ
࡛࠶ࡿࠋࡲࡓ༢⢾ࣘࢽࢵࢺࡣ⢾㙐ྜᡂࡢཎᩱ࡜࡞ࡿࡤ࠿ࡾ࡛࡞ࡃࠊᵝࠎ࡞ㄏᑟయ࡬ኚ᥮
ࡍࡿ㝿ࡢ㘽໬ྜ≀࡜ࡋ࡚ࡶ㔜せ࡛࠶ࡿࠋࡑࡇ࡛ࣇࣝ࢜ࣛࢫྜᡂἲ࡟ࡼࡿ༢⢾ࣘࢽࢵࢺྜ
ᡂࢆヨࡳࡓ[11a]ࠋ 
BF3䞉OEt2
(1) PhCH(OMe)2
O
RO
RO
RO
RO O
O
O
BnO
BnO
OBz
HO O
O
88 % (6 ᕤ⛬ ࠊ1 ࣒࢝ࣛ⢭〇)
19
O
AcO
AcO
AcO
AcO OAc
23
20;  R =Ac
21;  R = H
O
BnO
BnO
O
OPh O
O22 FtagFtag
Ftag
O
O
O
O
C8F17
C8F17
C8F17
HO
(2) BnBr
(1) TFA
(2) BzCl
NaOMe
O Ftag
HO
ࣇࣝ࢜ࣛࢫࢱࢢ18
18
 
Scheme 4. ࣇࣝ࢜ࣛࢫྜᡂἲ࡟ࡼࡿ⢾ཷᐜయࡢྜᡂ 
 
ࡲࡎࠊ༢⢾ࣘࢽࢵࢺྜᡂ⏝ࡢࣇࣝ࢜ࣛࢫࢱࢢ࡜ࡋ࡚ᚑ᮶ࡢ࢔࣑ࢻ㦵᱁ࢆ᭷ࡍࡿࣇࣝ࢜
ࣛࢫࢱࢢࡢᣢࡘ࠸ࡃࡘ࠿ࡢḞⅬࢆඞ᭹ࡋࡓ࢚࣮ࢸࣝ㦵᱁ࢆ᭷ࡍࡿࣇࣝ࢜ࣛࢫࢱࢢ 18 ࢆ
᪂ࡓ࡟㛤Ⓨࡋࠊ⢾ཷᐜయ 23ࡢྜᡂࢆ⾜ࡗࡓࠋࡍ࡞ࢃࡕࠊࢱࢢ 18ࢆᕷ㈍ࡢࢢࣝࢥ࣮ࢫࡢ
࢔ࢭࢳࣝయ 19࡬ࡢᑟධࡋࡓᚋࠊ⬺࢔ࢭࢳࣝ໬ࠊ4ࠊ6఩Ỉ㓟ᇶࡢ࣋ࣥࢪࣜࢹࣥ໬ࠊ2ࠊ3
఩Ỉ㓟ᇶࡢ࣋ࣥࢪࣝ໬ࠊ࣋ࣥࢪࣜࢹࣥᇶࡢ㝖ཤࠊ6 ఩ࡢ୍⣭Ỉ㓟ᇶ㑅ᢥⓗ࣋ࣥࢰ࢖ࣝ໬
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ࢆ㐃⥆ࡋ࡚⾜ࡗࡓࠋࡇࡢ㝿ྛࠊ ཯ᛂᚋࡢศ㓄᧯స࡟⏝࠸ࡿศ㓄⁐፹࡟ࡘ࠸࡚ࡶ᳨ウࡋࡓࠋ
ᚑ᮶ࣇࣝ࢜ࣛࢫ⁐፹࡜ࡋ࡚⏝࠸࡚࠸ࡓ FC72 ࡣ࡯࡜ࢇ࡝ࡢ᭷ᶵ⁐፹࡜ศ㞳ᒙࢆᙧᡂࡍࡿ
୍᪉ࠊࣇࣝ࢜ࣛࢫ໬ྜ≀࡟ᑐࡋ࡚ࡢ⁐ゎᗘࡀ࠶ࡲࡾ㧗ࡃ࡞࠸࡜࠸࠺ḞⅬࡀ࠶ࡗࡓࠋࡑࡇ
࡛ࣇࣝ࢜ࣛࢫ໬ྜ≀࡟ᑐࡍࡿ⁐ゎຊࡀ FC72ࡼࡾࡣࡿ࠿࡟㧗࠸ HFE7100[12]ࢆ⏝࠸ࡿࡇ࡜
ࢆ⪃࠼ࡓࠋࡋ࠿ࡋ࡞ࡀࡽ HFE7100ࡔࡅ࡛ࡣ࡯࡜ࢇ࡝ࡢ᭷ᶵ⁐፹࡜ΰࡊࡾྜࡗ࡚ࡋࡲ࠺ࡓ
ࡵࠊࡑࡢࡲࡲ࡛ࡣศ㓄࡟౑⏝ࡍࡿࡇ࡜ࡣᅔ㞴࡛࠶ࡿࠋࡑࡇ࡛ FC72 ࡜ΰྜࡉࡏࡿࡇ࡜࡛
᭷ᶵᒙ࡜ศ㞳ᒙࢆᙧᡂࡋ࡞ࡀࡽ⁐ゎᗘࡸศ㓄ຠ⋡ࡀྥୖࡍࡿࡇ࡜ࢆᮇᚅࡋࡓࠋࡇࡢ
HFE7100࡜ FC72ࡢΰྜẚࢆ᳨ウࡋࡓ⤖ᯝࠊࣇࣝ࢜ࣛࢫ⁐፹࡟ࠕHFE7100㸸FC72ࡢ 4㸸1ࠖ
ࡢΰྜ⁐፹ࢆ౑⏝ࡋࠊࡉࡽ࡟᭷ᶵ⁐፹࡟ࠕ95%ࡢ࢔ࢭࢺࢽࢺࣜࣝỈ⁐ᾮࠖࢆ⏝࠸ࡿࡇ࡜
࡛ࠊᮇᚅࡋࡓࡼ࠺࡟⁐ゎᗘࠊศ㓄ຠ⋡࡜ࡶ࡟㣕㌍ⓗ࡟ྥୖࡉࡏࡿࡇ࡜࡟ᡂຌࡋࡓࠋᐇ㝿
࡟⢾ཷᐜయ 23ࡢྜᡂࡢ㝿࡟ࠊࡇࡢ᪂ࡋ࠸ศ㓄⣔ࢆ౑⏝ࡍࡿࡇ࡜࡛ࠊᚑ᮶ࡢ FC72ࡔࡅࢆ
⏝࠸ࡿᡭἲ࡜ẚ㍑ࡋ࡚཰⋡ࡀ 20%௨ୖྥୖࡋࠊ6ᕤ⛬ࠊ1 ᅇࡢ࣒࢝ࣛ⢭〇࡟ࡼࡾ 88%ࡢ
㧗཰⋡࡛ྜᡂࡍࡿࡇ࡜࡟ᡂຌࡋࡓ(Scheme 4)ࠋ 
(1) n-Bu2SnO, BnBrO
RO
RO
ORRO
O
O
58 % 
7 ᕤ⛬
 1 ࣒࢝ࣛ⢭〇
24
O
AcO
AcO
OAcAcO
OAc
25;  R =Ac
26;  R = H
O
BnO
AcO
OAcAcO
O
O27 FtagFtag
(1) Pd(OH)2, H2
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O
ClAcO
AcO
OAcAcO
O
O28 Ftag
O
ClAcO
AcO
OAcAcO
O Ftag
AcO
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29
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᭷Ẽᒙ
ࣇࣝ࢜ࣛࢫᒙ
BF3䞉OEt2
NaOMe
ZnBr2, AcBr
(2) Ac2O
(2) ClAc2O
 
Scheme 5. ࣇࣝ࢜ࣛࢫྜᡂἲ࡟ࡼࡿ⢾౪୚యࡢྜᡂ 
 
ḟ࡟ࡇࡢ᪂ࡋ࠸ศ㓄⣔ࢆ⏝࠸࡚ࠊ⢾౪୚య 30ࡢྜᡂࢆ⾜ࡗࡓ[11a]ࠋࡍ࡞ࢃࡕ Scheme 5
࡟♧ࡍࡼ࠺࡟ࠊࢱࢢ 18ࢆᕷ㈍ࡢ࢞ࣛࢡࢺ࣮ࢫࡢ࢔ࢭࢳࣝయ 24࡬ᑟධᚋࠊࡍ࡭࡚ࡢ࢔ࢭ
ࢳࣝᇶࡢ㝖ཤࠊ3఩Ỉ㓟ᇶࡢ఩⨨㑅ᢥⓗ࣋ࣥࢪࣝ໬ࠊ࢔ࢭࢳࣝ໬ࠊ⬺࣋ࣥࢪࣝ໬ࠊ3఩Ỉ
㓟ᇶࡢࢡࣟࣟ࢔ࢭࢳࣝ໬ࢆ⤒࡚ࠊ᭱ᚋ࡟⮯໬ள㖄࡜⮯໬࢔ࢭࢳࣝฎ⌮࡟ࡼࡿࣇࣝ࢜ࣛࢫ
ࢱࢢࡢ㝖ཤ࠾ࡼࡧ࢔ࣀ࣐࣮఩ࡢࣈࣟࣔ໬ࢆ⾜ࡗࡓࠋࡑࡢᚋࠊࣇࣝ࢜ࣛࢫ⁐፹࡜᭷ᶵ⁐፹
࡜ࡢᾮ̿ᾮศ㓄࡟ࡼࡾᚓࡽࢀࡓ᭷ᶵᒙࢆࢩࣜ࢝ࢤ࣒ࣝ࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟ࡼࡗ࡚
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⢭〇ࡍࡿࡇ࡜࡛ࠊ⢾౪୚య 29ࡀ 7ᕤ⛬ࠊ1ᅇࡢ࣒࢝ࣛ⢭〇࡟ࡼࡾ཰⋡ 58%࡛ᚓࡽࢀࡓࠋ
୍᪉ࠊࣇࣝ࢜ࣛࢫࢱࢢࡣ࢔ࢭࢳࣝయ 30࡜ࡋ࡚ࣇࣝ࢜ࣛࢫᒙ࡟ᅇ཰ࡉࢀࡓࠋࡇࡢ 30ࡣ⬺
࢔ࢭࢳࣝ໬ࡍࡿࡇ࡜࡛෌฼⏝ࡀྍ⬟࡛࠶ࡿࠋ 

ࢢࣜࢥࢩࣝ໬࡬ࡢᛂ⏝࠾ࡼࡧࣇࣝ࢜ࣛࢫࢱࢢࡢษࡾฟࡋ 
ḟ࡟ࠊࢢࣜࢥࢩࣝ໬࡟ࡘ࠸࡚ࡢ᳨ウࢆ⾜ࡗࡓࠋࡍ࡞ࢃࡕ Scheme 6 ࡟♧ࡍࡼ࠺࡟ࠊ
Köenigs-Knorr ἲ[13]࠾ࡼࡧ Schmidtἲ[8]࡛ࡢ᳨ウࢆヨࡳࡓࠋࡑࡢ⤖ᯝࠊࡇࡢ࢚࣮ࢸࣝ㦵᱁
ࢆ᭷ࡍࡿࣇࣝ࢜ࣛࢫࢱࢢࡣ࠸ࡎࢀࡢࢢࣜࢥࢩࣝ໬ࡢ཯ᛂ᮲௳ୗ࡛ࡶᏳᐃ࡛࠶ࡾࠊᑐᛂࡍ
ࡿ஧⢾㢮 32 ࠾ࡼࡧ 33 ࢆࡑࢀࡒࢀⰋዲ࡞཰⋡࡛ᚓࡿࡇ࡜ࡀ࡛ࡁࡓࠋ≉࡟ 33 ࡟ࡘ࠸࡚ࡣ
๓㏙ࡋࡓࡼ࠺࡟⢾ཷᐜయ 23ࠊ⢾౪୚య 29 ࡢ࠸ࡎࢀࡶࣇࣝ࢜ࣛࢫྜᡂἲ࡛ྜᡂࡋ࡚࠸ࡿ
ࡓࡵࠊᕷ㈍ရ࠿ࡽࢃࡎ࠿ᩘᅇࡢ࣒࢝ࣛ⢭〇ࢆ⾜࠺ࡔࡅ࡛ྜᡂࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ 
 
O
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O
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O Ftag
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O
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29O
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O23 Ftag
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64%
᭷Ẽᒙࣇࣝ࢜ࣛࢫᒙ
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O
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HO Ftag O
34
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O
AcO
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O
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Scheme 6. ࢢࣜࢥࢩࣝ໬࠾ࡼࡧࢱࢢࡢษࡾฟࡋ 
 
᭱ᚋ࡟ࢱࢢࡢษࡾฟࡋ࡟ࡘ࠸࡚ࡢ᳨ウࢆ⾜ࡗࡓ[11b]ࠋScheme 5࡛♧ࡋࡓࡼ࠺࡟ࡇࡢࣇ
ࣝ࢜ࣛࢫࢱࢢࡣ⮯໬ள㖄ࢆ⏝࠸ࡓ࢔ࢭࢺࣜࢩࢫ࡟ࡼࡗ࡚཰⋡Ⰻࡃ㝖ཤࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
ࡋ࠿ࡋ࡞ࡀࡽࡇࡢ཯ᛂࡣᙉ࠸㓟ᛶୗ࡛⾜ࢃࢀࡿࡓࡵࠊ౑⏝ࡍࡿࡇ࡜ࡀฟ᮶ࡿಖㆤᇶࡀ㝈
ᐃࡉࢀ࡚ࡋࡲ࠺ࠋࡑࡇ࡛ࡼࡾ ࿴࡞᮲௳࡛ࣇࣝ࢜ࣛࢫࢱࢢࢆ㝖ཤ࡛ࡁࡿ཯ᛂ᮲௳࡟ࡘ࠸
᳨࡚ウࡋࡓࠋ✀ࠎ᳨ウࡋࡓ⤖ᯝࠊEtCN-H2Oࡢ஧ᒙ⣔⁐፹୰ࠊ཯ᛂヨ⸆࡜ࡋ࡚ CAN(◪㓟
஧࢔ࣥࣔࢽ࣒࢘ࢭ࣒ࣜ࢘(IV))ࢆ⏝࠸ࡿࡇ࡜࡛ࢱࢢࢆษࡾฟࡍࡇ࡜ࡀ࡛ࡁࠊࡑࡢᚋࡢศ㓄
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᧯స࡟ࡼࡾ᭷ᶵᒙ࠿ࡽࡣ┠ⓗࡢ஧⢾㢮 34 ࢆࠊࡲࡓࣇࣝ࢜ࣛࢫᒙ࠿ࡽࡣࣇࣝ࢜ࣛࢫࢱࢢ
35ࢆࡑࢀࡒࢀ཰⋡Ⰻࡃᚓࡿࡇ࡜࡟ᡂຌࡋࡓࠋ 
௨ୖࡢ⤖ᯝ࠿ࡽࠊࣇࣝ࢜ࣛࢫࢱࢢ 18ࡣ⢾ㄏᑟయ࡬ࡢᑟධࠊ㝖ཤࡀᐜ࡛᫆࠶ࡾࠊࡉࡽ࡟
༢⢾ࣘࢽࢵࢺྜᡂࡢ⏝࠸ࡿᵝࠎ࡞཯ᛂ᮲௳ୗࡔࡅ࡛࡞ࡃࠊࢢࣜࢥࢩࣝ໬ࡢ཯ᛂ᮲௳ୗ࡛
ࡶᏳᐃ࡛࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ 

ࡲ࡜ࡵ
௨ୖ㏙࡭࡚ࡁࡓࡼ࠺࡟ࣇࣝ࢜ࣛࢫྜᡂἲࡣࠊᚑ᮶ࡢ᭷ᶵྜᡂ࡟࠾࠸࡚᭱ࡶ᫬㛫࡜ປຊ
ࢆせࡍࡿࢩࣜ࢝ࢤ࣒ࣝ࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡞࡝ࡢ⢭〇ᕤ⛬ࢆ኱ᖜ࡟⡆␎໬࡛ࡁࡿຠ
⋡ⓗ࡞ᡭἲ࡛࠶ࡿࠋ௒ᅇࡇࡢᡭἲࢆ⏝࠸ࡿࡇ࡜࡛ࢃࡎ࠿ᩘᅇࡢ࣒࢝ࣛ⢭〇ࢆ⾜࠺ࡔࡅ࡛
┠ⓗࡢ⢾㙐ࡢྜᡂࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡇ࡜ࢆ♧ࡍࡇ࡜ࡀ࡛ࡁࡓࠋ
ࡉࡽ࡟ࡇࡢࣇࣝ࢜ࣛࢫྜᡂἲࢆ⾜࠺㝿࡟ࡣࠊ᭱ᑠ㝈ࡢ⢭〇ᕤ⛬࡛῭ࡴࡇ࡜࠿ࡽࠊ࢝ࣛ
࣒࡞࡝ࡢ⢭〇ᕤ⛬ࡢ㝿࡟ฟࡿ኱㔞ࡢᗫᾮࡸ౑⏝῭ࡳࢩࣜ࢝ࢤࣝ࡞࡝ࡢᗫᲠ≀㔞ࡶᑡ࡞ࡃ
࡚῭ࡴࠋࡲࡓࠊྜᡂ࡟౑⏝ࡋࡓࣇࣝ࢜ࣛࢫࢱࢢࡸࣇࣝ࢜ࣛࢫ⁐፹ࡣᐜ᫆࡟ᅇ཰ࠊ෌฼⏝
ࡀྍ⬟࡛࠶ࡿࡇ࡜࡜࠸࠺Ⅼ࠿ࡽぢࢀࡤࠊࣇࣝ࢜ࣛࢫྜᡂἲࡣ⎔ቃ࡟ࡸࡉࡋ࠸ྜᡂᡭἲ࡛
࠶ࡿ࡜ゝ࠺ࡇ࡜ࡶྍ⬟࡛࠶ࡾࠊ⢾㙐ྜᡂ௨እ࡟ࡶ௒ᚋࡼࡾ୍ᒙࡢⓎᒎࡀᮇᚅ࡛ࡁࡿࠋ

ㅰ㎡
ⴭ⪅ࡀᏛ⏕᫬௦࡟᭷ᶵ໬Ꮫࡢᴦࡋࡉࢆᩍ࠼࡚㡬ࡁࠊ◊✲࡟ᦠࢃࡿࡁࡗ࠿ࡅࢆ୚࠼࡚ୗ
ࡉࡗࡓᶓ὾ᕷ❧኱Ꮫᩍᤵ࣭ᴬཎᚭ༤ኈ࡟῝ࡃឤㅰ࠸ࡓࡋࡲࡍࠋ 

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